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PROBLEM TO BE SOLVED: To obtain a semiconductor laser device using a laser chip, which does not cause mis- 
alignments during a die bonding process and can be prevented from being short-circuited and on one surface of which 
positive and negative electrodes are formed. 

SOLUTION: In a semiconductor laser device which is constituted by mounting a semiconductor laser chip 200, having a 
plurality of electrodes 203 and 204 on one surface on a mounting member 101 having conductive film patterns 102 and 103 
facing opposite the electrodes 203 and 204 on its mounting surface, the electrodes 203 and 204 are respectively connected 
to their corresponding conductive film patterns 102 and 103 by soldering 104 and 105, and the laser chip 200 is fixed on the 
member 101 with an insulating material containing resin 106. 
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(Prior Art] 

GaN-based semiconductors are now of great interest that implement 
light-emitting devices for ultraviolet and green regions. It is particularly 
desired to commercialize a semiconductor laser device of the GaN-based 
semiconductor that emits light of shorter wavelengths as compared with 
conventional devices. One feature of the GaN-based semiconductor is that 
sapphire which is an insulator is used for the substrate. Thus, a light- 
emitting device using such a semiconductor usually has positive and 
negative electrodes both formed on a growth layer, which differs from 
conventional devices. Accordingly, in order to effect the junction-down die- 
bonding of the GaN-based semiconductor laser device with the growth layer 
facing downward, a mount member is necessary that is structured 
differently from conventional semiconductor laser devices having the 
growth layer on which only one of the electrodes is formed. 

Fig. 8 shows one example of the above-described technique that is 
disclosed in Japanese Patent Laying-Open No. 7*235729. Referring to Pig. 
8, there are shown a sub-mount base 1, a metal pattern 2 provided on a 
sub-mount surface, a solder 3, a GaN-based semiconductor laser chip body 
4, and positive and negative electrodes 5 provided on the semiconductor 
growth layer of the GaN-based semiconductor laser chip . In this example, 
the sub-mount of an insulator is used, metal film patterns corresponding 
respectively to the semiconductor-laser positive and negative electrodes are 
provided on the upper surface of the sub-mount and they are joined to 
respective electrodes with the solder to implement the junction-down die 
bonding. 



— omitted — 
[Embodiments of the Invention] 

First Embodiment 

Kg. 1 is a schematic cross " section al view of a semiconductor laser 
device according to a first embodiment of the present invention. Referring 
to Pig. 1, there are shown the semiconductor laser device 10 of this 
embodiment, a sub-mount 100, an insulating sub-mount base 101, a 
positive metal pattern 102, a negative metal pattern 103, solders 104 and 
105, an insulating resin 106, a GaN-based semiconductor laser chip 200, a 
sapphire substrate 201, a semiconductor growth layer 202, a positive 
electrode 203, and a negative electrode 204. As shown in Fig. 1, the 
solders and metal patterns on the sub-mount surface are insulated from 
each other by appropriate patterning, so that the semiconductor laser 
device having positive and negative electrodes both mounted on one surface 
can be mounted, which is similar to the conventional technique. This 
embodiment, however, differs from the conventional technique in that the 
resin 106 is provided between the solders. 

— omitted — 

The above-mentioned insulating sub-mount base may be replaced 
with another insulating sub-mount base of such an insulator as diamond, 
Si, SiC, cBN, BeO or AbOs, or a layered structure of those insulating 
materials like diamond/Si or SiOa/Si. Further, the sub-mount base is not 
limited to the insulator and thus any electrically-conductive sub-mount 
base may be used with the condition that the positive and negative metal 
patterns are electrically insulated from each other. The electrically- 
conductive sub-mount base may be of Si, Ge, SiC, Cu, CuW or Mo for 
example or a layered structure of these materials. 

The above-mentioned solder may be replaced with another metallic 



wax material like Sn, Pb, InAl, SnAg, Pbln, PbSn, AuSn, AuSi, or AuGe for 
example. 

The above-mentioned semiconductor laser chip is not limi ted to the 
particular example shown in Fig. 2. The substrate of another material 
may be used like GaN, SiC, Si, or SiOa/sapphire for example. Moreover, 
any material is used for the semiconductor growth layer. For example, 
InGaAsP-based layer, InGaAlP-based layer, AlGaN-based layer or CdZnSe* 
based layer for example may be used within the scope of the invention. 
Moreover, the semiconductor laser chip may be replaced with another light- 
emitting device chip like high-output LED or super luminescence diode for 
example. 
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